Chirality, charge, and chain branching effects on dithiocarbamate-induced mobilization of cadmium from intracellular deposits in mice.
The effects of three major structural features on the intracellular cadmium mobilizing potency of dithiocarbamates have been examined. These features, the chirality of the groups, the total ionic charge of the chelating agent, and the extent of chain branching, would be expected to affect the pharmacological properties of these chelating agents but to have little effect on the stability constants of the cadmium complexes involved. A total of 25 compounds (including 21 new ones) was prepared and used in animal studies designed to evaluate these effects. These included a series of amphipathic dithiocarbamates of the general type R1N(R2)CS2-Na+, where R1 is a relatively nonpolar organic group and R2 is derived from a reducing hexose. All of the factors examined influenced the potency of dithiocarbamates in the mobilization of cadmium from intracellular deposits. The compounds with R2 = galactose or mannose and R1 = benzyl were both more effective than the corresponding glucose derivatives in inducing the removal of cadmium from the liver and the whole body. Increases in the net negative charge of the chelating agent uniformly decreased the observed potency in the mobilization of hepatic and renal cadmium deposits. The replacement of a normal alkyl group by a branched-chain group of the same molecular weight also led to an increase in potency for the two pairs of compounds examined. Dithiocarbamates which are not amphipathic because of the presence of similar polar substituents for both R1 and R2, such as sodium diarabitylamine carbodithioate, were relatively ineffective as agents for the mobilization of intracellular cadmium.(ABSTRACT TRUNCATED AT 250 WORDS)